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| ntroduction

Soil samples were collected from three boreholes in support of the Vadose Zone Transport Field
Study (VZTFS). These samples were collected to determine geotechnical and geochemical characteristics
of the field test site before and after a number of water and tracer injection tests. The scope of the VZTFS
experiments and the Sampling and Analysis Plan for collection of soil coresis presented in the Detailed
Test Plan (Ward and Gee, 2000). The discussion below presents a detailed account of the core sampling
and a description of the geologic materials penetrated by these boreholes.

Sampling L ocations

Three of four planned boreholes (Figure 1) were sampled using a hollow-stem auger and splitspoon
sampler as described in the sampling and analysis plan (Ward and Gee, 2000). Note however, that the
location of borehole S-3 was shifted from the original location to provide temporal data at the same radia
distance from the injection well, as borehole S2. The fourth borehole (S-4) was never completed.
However, 3 additional boreholes were sampled at later dates using a cone penetrometer and wireline-
sampling tool. Thefirst of these wireline-sampling holes (CP1) is discussed in a report by Bratton and
Dickerson'. Only the boreholes S-1, S-2, and S-3 are discussed here.

The Sampling and Analysis Plan (Ward and Gee, 2000) generally called for continuous splitspoon
sampling to adepth of 18 m (59 ft). Subsamples (e.g. individua liners within the sampler) would then be
selected from stratigraphic units of interest and submitted for laboratory analyses. Splitspoon samples
were actually collected (nearly continuously) from between 4 and 6 m (13-19 ft) in depth, to about 12 m
(40 ft) in depth, and at approximately every meter (4 ft) thereafter to atotal depth of 17 m (56.5 ft).

Table 1 summarizes the pertinent sampling information for each borehole.

Drilling and Sampling M ethodology

Each borehole was drilled using a Mobile Drill 61 drill rig and 25 cm (10 in.) OD hollow-stem auger
flights. The upper 4 m (13 ft) of each borehole was drilled with a pilot bit inside the hollow-stem auger to
keep drill cuttings out. Once the borehole was advanced to the desired sampling interva, the pilot bit was
removed, and a 7.6 cm (3in) ID by 0.6 m (2 ft) long splitspoon sampler was lowered to the bottom of the
borehole.

! Bratton, W. L. and W. C. Dickerson. August 2000. Informa Report “Vadose Zone Transport Field
Study, Cone Penetrometer Tests, ERT, Advanced Tensiometer, and Well Installation at the Sisson and Lu
Site” ARA Report No. 0099. Applied Research Associates, Inc., Richland, Washington.
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Figure 1. Location of boreholes S-1, -2, and -3 at the Vadose Zone Transport Field Study



Tablel. Soil Sampling, Injection Dates, and Other Pertinent Sampling Information

Number of
Sample
Borehole/l njection Date Sampled Interval Collected
S1 5/30-31/00 55-122m (18 — 40 ft) 31
First Injection (Water Only) 6/1/00
Second Injection (Water Only) 6/8/00
Third Injection (With Tracers) 6/15/00
Fourth Injection (Water Only)) 6/22/00
Fifth Injection (Water Only) 6/28/00
S2 7/6/00 3.9-16.3m (13 — 53.5ft) 60
S3 7[10-11/00 | 44-17.2m (145 —56.511) 40

The sampler was then driven into relatively undisturbed materias in front of (i.e., below) the auger
flights using a drive hammer weighting up to 227 kg (500 Ibs.) (Figure 2). Once the sampler had been
driven the length of the sampler, or to refusal, the sampler was withdrawn and taken to the breakdown
table for disassembly and subsampling (refer to the following section). However, at times, during
difficult retrievals, the sampled materials were not retained by the sampler, and thus not recovered from
that particular sampling interval. Once the sampler was retrieved from the borehole, the pilot bit was
again lowered into the auger flights and the borehole advanced to the next sampling interval.
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Figure 2. Schematic of Splitspoon Sampling Procedure and Typical Liner Designation



Subsampling M ethodology

Once the splitspoon sampler was taken to the breakdown table and disassembled, one haf of the
sample barrel was removed to expose the four 15 cm (6 in.) long Lexan& core liners and, a cursory
inspection was made to eval uate the representativeness and the vertical heterogeneity of the various
geologic strata. The most intact and representative core liners were selected for analysis and/or archiving,
marked with an up arrow, and labeled in accordance with the Pecific Northwest National Laboratory’s
(PNNL) procedure PNL-MA-567, DO-2. The selected core liners were carefully removed from the
sample barrel in away that would minimize the loss of material out of the liner. The liners were then
capped and transferred to the field laboratory for archiving and further subsampling. Remaining sample
was then recapped, sealed and refrigerated.

Each splitspoon sampling run was identified by a unique number, and each sample liner was labeled
relative to its position within the splitspoon sampler. For boreholes S-2 and S-3, the bottom most
(deepest) liner was designated as “A” and the top most (shallowest) liner designated as “D” (Figure 2), in
accordance with procedure PNL-MA-567, DO-2. Note, however, that the liners for borehole S-1 were
labeled just opposite to thiswith “D” being the deepest sample liner and “A” being the shallowest. Each
sample was labeled not only with the unique sample and liner number, but a so with the borehole number,
the depth interval, and the date of sample collection.

Geologic Field Descriptions

Residua sample materials in the sample barrel, and/or shoe were examined and a small aliquot was
collected for detailed geologic description in accordance with PNNL procedure PNL-MA-567, DO-1 and
ASTM D 2488. These materias generally were disaggregated and lacked any sedimentary structure.
However, the sample materials were visually inspected for their grain size, color, moisture, gross
mineralogy/lithology, and reaction to hydrochloric acid. Each sample was subjectively assigned to one of
nineteen sediment types based on the modified Folk (1974)/Wentworth (1922) classification scheme
historically used at the Hanford Site (Figure 3), and described by Fecht, Last, and Marratt (1978). A
small aiquot of each material was then placed in a chip tray for future referral. Detailed borehole logs are
presented in Appendix A, and atabulation of the samples collected is provided in Appendix B.

Note that no record was made of the geologic materials penetrated above a depth of 4 m (13 ft).
However, the materials penetrated below this depth generally consisted of stratified sand deposits, with
variable silt content, and rare pebbles. Thisis consistent with the third layer (Layer 3) of a sandy
sequence described by Reidel and Horton (1999) within the uppermost Hanford formation benegth the
southeast portion of 200 East Area.



GRAVEL

PARTICLE PARTICLE
DESIGNATION DIAM. (MM)
BOULDER >256
Large 256 - 128
d COBBLE Small 128 - 64
0] Very Coarse 64- 32
Coarse 32-16
PEBBLE  Medium 16-8
Fine 8-4
Very Fine 4-2
Very Coarse 2-1
Coarse 1-1/2 30
SAND Medium 1/2-1/4
Fine 1/4-1/8 gS/ (m)S gsM gM
Very Fine 1/8-1/16
10
MUD Silt & Clay <1/16 (9)7/ (gm)S / (g)mS (g)SM \ (g)M \ 5
/ S / (m)s / mS sM \ M \
SAND 9:1 4:1 1:1 4:1 MUD
SAND:MUD RATIO (Undifferentiated
Silt and Clay)

Figure 3. Grain size nomenclature (after Wentworth, 1922) and sediment classification scheme
(modified after Folk, 1968) used at the Hanford Site

Limited observation of the sedimentary structures within the splitspoon samples (due to the method of
sampling and subsample preservation) suggest that individua beds within this stratified sand sequence
may be on the order of 60 cm (2 ft) or less and that in some cases these beds are horizontally laminated
and/or fine upward. Correlation of individual beds between the three boreholes is not obvious. Note the
high degree of heterogeneity in the fine fraction displayed in Figure 4. However, the materials penetrated
by these boreholes can be grouped into severa genera units briefly described in Table 2.

Borehole Decommissioning

Following the collection of the final sample from each borehole, the boreholes were decommissioned
by reversing the augers and backfilling the hole with native sand (from the drill cuttings) and bentonite
pellets. The bentonite pellets were strategically placed in two horizons juxtaposed to two siltier horizons
encountered at depths of about 6 and 12 m (20 and 38 ft). Appendix A illustrates the borehole
construction and decommissioning details for each borehole.
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Figure 4. Percent Fine Fraction for Boreholes S-1, S2, and S-3



Table2. Genera Description of Materias Penetrated by Boreholes S-1, -2, and —3

Reaction to
Approximate HCI % Fines
Depth Range (per ASTM Determined in
(m/ft) General Description D 2488) Laboratory

0-4 GRAVELLY SAND? Not sampled. NA NA
(0-13ft)
4-6 SAND. Thisisalaminated, mostly medium sand with some coarse Noneto Weak 2-19
(13-20 ft) sand stringers and some upward fining sequences, and generally

described asgrayish brown in color. T he coarse sand stringers exhibit a

“salt and pepper” texture due to their abundance of both mafic and

felsic grains. Some micaswere also noted. The sand is described as

clean, ranging fromvirtually no silt to atrace of silt.
6-7 SANDtoSLIGHTLY SILTY SAND. Thisismostly coarse sand Noneto Strong 315
(20-22 ft) with adark grayish brown color, and exhibiting the same“ salt and

pepper” texture described above. However, this material contains more

silt than above. Some compacted and/or weakly cemented clods that

react strongly to HCI were noted in boreholes S-2 and S-3.
7-8 SAND. Thisisalaminated, mostly coarse to medium sand with Noneto Weak 1-24
(22-27 ft) variable silt content. These sands continue to exhibiting “salt and

pepper” texture, with some coarse sand laminae, and an overall color of

grayish brown to dark grayish brown. Materialsnear the bottom of this

unit exhibit alighter color with less mafics, and some mica.
89 SANDtoSLIGHTLY SILTY SAND. Thisismostly medium sand Noneto Strong 6-16
(27-29 ft) with occasional pebbles (in boreholes S-1 and S-2) and somessilt. The

overall color isdescribed as dark grayish brown to olive brown. Some

weakly cemented clods that react strongly to HCI wereidentified in

borehole S-2.
9-10 SAND. Thisismostly medium to fine sand, with no obvious Noneto Weak 1-12
(29-32 ft) sedimentary structure or laminations. The overall color islight

brownish gray to grayish brown.
10-12 SANDtoSILTY SAND. Thismaterial consists of layered sand units Noneto Strong 1-39
(32-39 f1) ranging from mostly coarse sand with virtually no silt, to slightly silty

fineto very fine sand, to silty sand with up to ~40% silt and very fine

sand. Thematerial contains some silty laminationsaswell asan

occasional very coarse sand stringer. A micaceoussilt lens

approximately 5 cm (2 in.) thick was encountered at adepth of 11 m

(36 ft), in borehole S-2. Weakly cemented clodsthat react strongly to

HCIl were also noted in borehole S-2 near the top of thismaterial.

Occasional pebbleswere encountered in borehole S-3 at adepth of 11

m (33 ft). Theoverall color of this material variesfrom olive brown to

light brownish gray to dark grayish brown. Some descriptions suggest

the presence of alternating coarse and finer layers with a higher mafic

content that the above material.
12-17 SAND. Thismaterial ismostly coarse to medium or coarseto fine Noneto weak 1-19
(39-56 ft) sand with very little silt, and agrayish brown coloration. Some

laminationsare present along with an occasional very coarse sand or
siltier sand stringer. A few very fine pebbleswere observed near the
bottom of borehole S-2.




L aboratory Analyses

Laboratory analyses consisted of water content, percent fine material, and tracer concentration.
Samples for analysis were chosen primarily on splitspoon location, with preference being given to inner
seeve samples (B and C cores). LexanO cores were subsampled in the laboratory and oven dried at
105°C for 24 hrs to determine the gravimetric water content (Quae/Osi)- Percent fines (silt and clay
fraction) were determined by wet sieving through a#270 sieve.

Pre-tracer samples (S-1) were analyzed in a 1:1 soil-to-solution ratio for chloride viaion specific
electrode. Minimum detection limits for CI' were <1.0 mg kgso; . Post-tracer samples (S-2 and S-3)
were also analyzed in a 1:1 soil-to-solution ratio, but for bromide viaion specific electrode. Minimum
detection limits for Br were <0.4 mg kgs; ™. Soil extractions consisted of 20 g of oven dried soil in
20 mL of deionized water. To reduce interference and activity effects, 0.5 mL of ionic strength adjuster
(3M NaNOs) was added. Samples were shaken for 30 minutes and analyzed immediately. Analytical
results for all samples are present in Appendix C.

Samples were aso provided to the U.S. Salinity Laboratory, Riverside, California and Lawrence
Berkley National Laboratory for additional tracer and hydraulic property analyses, those data will be
reported separately.

Discussion

Figure 5 illustrates the water content profiles before and after the injections. These results show that
moisture contents increased throughout the 6 to 12 meter depth range, with two primary pesks increasing
with time at the 7 and 11-12 m depths. These two primary peaks in moisture content correlate well with
interfaces between overlying siltier sand horizons and underlying less silty sand horizons.

Figure 6 shows that the peak of the bromide tracer reached a depth of approximately 11 m (i.e. 6 m
below the injection point) 8 days after the final water injection. Bromide concentrations appear to have
increased in this silty sand horizon 4 days later, and the major bromide concentration front has migrated
another 2 m to the 13-m depth.
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Summary

Over 130 soil samples were collected from three soil boringsin support of the VZFTS. The first
boring was sampled just prior to the first injection test. The other two borings were sampled after
completion of the injection tests. These soil samples were collected using a 7.6 cm (3 in) 1D splitspoon
sampler, with interna 15 cm (6 in.) long LexanO liners. The samples ranged in depth from 4to 17 m
(13.5t0 56.5 ft). Core samples were used to obtain basic characteristics, such as water content, density,
and porewater chemistry. Selected samples were submitted to the U.S. Salinity Laboratory, Riverside,
Cdiforniafor hydrologic property characterization and to Lawrence Berkeley National Laboratory for
geochemical analysis.
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Appendix A

Borehole L ogs



Norr:r::,lvl;sl BOREHOLE Boring/Well } S-1 Depth  0-40' Date /30-31/C| Sheet

National LOG Locatic Sisson & Lu Site, 200 East Area Project VZTF Study 1o 1
DEP SAMPLES |VOT] e TTHOLOGIC DESCRIPTION COLOR et CTRSING DRILLING AND COMPLETION |
TH |TI S- (= (particle size distribution, sorting, REACTI COMMENTS

[I'YPED NUMBEJTUR[C|Z|S|G mineralog: UNSELL coQj NAME ON (drilling rate, down time, blow.
0.0 Ground Surface
0.5
1.0
1.5
2.0
25
3.0
35
4.0
4.5
5.0
55
6.0
6.5
7.0
75
8.0 Not Sampled.
8.5
9.0
9.5 —20" ID Borehole.
10.0
10.5
11.0 —Native sand backfill
11.5
12.0
12.5
13.0
13.5
14.0
14.5
15.0
15.5
16.0
16.5 No recovery.
17.0 fvtix of sand and bentonite pellets]
17.5
18.0 SS 24 ? __|Not described.
185 SS | | o |Notdescribed.
19.0 25 )
10.5| ### Sluff
20.0 SS 26B | |SAND. 25% coarse (C), 50% medium | 2.5Y5/3 fight olive brow| none Over 100 blows/6"
20.5 SS 26C fine (F), 5% very fine (VF) sand to sj
21.0 SS 26D structure.
21.5| ##| SS 27B | |SAND. 5% VC,55% C (& M), 30%F,| 2.5Y5/2 |grayish brown| noneto ~30 blows/6"
22.0 SS 27C sands; 50% quartz rich, 50% mafic (g weak
22.5 SS 27D texture). Finer and less silt than abov :::::
23.0 Not sampled. 1t i ——Native sand backfill
25 g
24.0 No recovery ::::::::: Lower blow counts (5-10/6"). Saj
245 (+35 %50 nearly empty. Took grab samp
25.0| ### [Gral] SAND. 20% VC, 60% C (& M), 10% H 25Y5/2 |grayish brown| weak |\75<"<¢="i|  near middle of sampler. Mayhx
25.5 tosilt. Morefines. Slough? :::::::::
26.0| ###| SS | |SAND. 20% C, 60% M, 20% F. Finer 2.5Y5/2 |grayish brown| none >:>:>:=:=3 Harder than above. 14/16/30 blo|
26.5 SsS but cleaner (less fines). 60% quartz ri et
27.0 35% mafics. Some mica. >:>:>:=:=}
275 No recovery ‘:::::::::
28.0| ###| SS | [SAND. 10% VC sand to VF pebble, 80 2.5Y4/2 rk grayishbroy none |f=Fs"+¥+7!(18 blows/6".
285 ss 10% F-VF sand, trace of silt. Poorly ;:::::j:j:§
o0 [s oo
29.5 No recovery eI
30.0| ##| SS|  36B | |SAND. Finer. 10% C, 40% M, 35%F, ] 2.5Y6/2 pht brownish gr| wesk [f++;+}:}+![Drove about the same as above.
305 ss| 36 perhaps alittle drier. OIS
sLo|  [ss| seD Ee ]
315 No recovery. SIS
32.0] ###| ss| 388 | |SLIGHTLY SILTY SAND. Fineryet. | 25Y6/2 fjht brownish grf weak tolf; <. <; <, !|20/19 blows/6"
25 ss| _ssc 65% F-VF, 10%silt. strong [72er e
33.0 SS 38D F’:’:’:’:’i
335 ###| ss| 408 | [SAND. 80% C. Well sorted. Vertually | 2.5Y5/2 |grayish brown| none [:;;+; 3+ blow count about the same as abd
34.0 ss|  aoc F-VF Sand. Onefiner siltier layer. M EOENEREH
34.5 SS 40D nating coarse/fine units. More mafics
35.0 T [Not sampled Bentonite pellets.
355 No recovery.
36.0| ###| SS 42B | |SAND. Primarily coarse sand (70%), 24 2.5Y5/2 |grayish brown| none to blow counts about the same or pe]
36.5 SS 42C silt. Changesto fineto very fine sand weak than above.
37.0 SS 42D
37.5| ##| SS 43C | |SILTY SAND. 30% C, 30% M-F, 40%| 2.5Y4/2 prk grayish broy weak
38.0 SS 43D L ooks wetter. Changes to clean medi Note: Lithologic description based
385 No recovery. examination of chip s@mples
39.0| ###| SS 458 SILTY SAND. Morefinesthan above.| 2.5Y4/2 prk grayish broj weak mostly from the drive shoe and|
39.5 SS 45C 20% F, 20% VF to silt. Poorly sorted. of samplelinersends. Somed
40.0 SS 45D f clean medium sand then to clean coal] were modified after re-examing
| ‘ samples in the laboratory.

W = Wet, M = Moist, D = Dry 2000/GVLIGW-VZ S&T/001
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425 E::::::::: of sample fell out during recove

43.0 Not sampled. ST

435 SS SAND. Mostly M. Some VC-C, and F-| 2.5Y5/2 | grayish brown| wesk - [:;<;< < <] ! |All Seeves only partially full. Los

44.0 SS of silt. Laminated. strong x::::::::: sample during recovery, so deg}

4.5 ss (2325550 (6" too deep).

45.0 No recovery. 2o gl Native sand backfill

155 o

460 Not sampled. G

465 R

470 b

475 ‘::::::::: Lost some sample during recover,

48.0 £S 29C SAND. C-F. Same as above. 2.5Y5/2 |grayish brown| none ;:c:c:{{ i|  are probably off (6" too deep).

285 ss| 208 OISR

49.0 ss|  20A SR

495 e

500 booes

50.5 e

510 SRR

51.5 (::‘ Note: Lithologic description based

52.0 SAND. Mostly M, some C-F. SomeV| 2.5Y5/2 |grayish brown| none r:<" examination of chip @mples

525 Ss 30C Seems more quartz rich. i=:= mostly from the drive shoe and|

53.0 SS| 308 |::: of sample liners ends. Some d

53.5 SS 30A ad were modified after re-examing
T samples in the laboratory.

W = Wet, M = Moist, D = Dry
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PreTie
Northwest
National

LOG

BOREHOLE

Boring/Well 1 S-3

Locatic Sisson & Lu Site, 200 East Area

0-56.5'
Project VZTF Study

Sheet
Lo 1

Date /10-11/C

Logged by

Pt Son

Reviewed by

Print

Pt

Lithologic Class. Schem

ED
>rocedure

Date

Son

Drilling Contractor
Driller

Rev

Steel Tape/E-Tape /

Field Indicator Equip. 1)

2)

Rig/Method
Depth Control Point

DEP sampLEs [MOT =TT
TH [TIME| S -

[rYPED NUMBEJTUR clz[s|g]

LITHOLOGIC DESCRIPTION

COLOR

TASING

DRILLING AND COMPLETION

(particle size distribution, sorting,
mineralog

UNSELL CoQ

NAME

COMMENTS
(drilling rate, down time, blow.

Ground Surface

Not Sampled.

Slough, very silty.

SAND. Coarse.

Not Sampled.

}\|8

SAND. Siill very dry.

Not sampled

3B

B8

3C|

SAND. Coarse to medium. Wetting up.

Not sampled

8C

}\|8

8B

SAND. Fine (F) near top, then coarsens|
Silty at bottom. Moisture change at 1!

SLIGTHLY SILTY SAND. Mostly C.

2.5Y4/2

k grayish broyv

10C

}|8

10B

SAND. Coarse (C). Pretty clean (no silt,
somesilt at top (slough?).

2.5Y5/2

grayish brown

Not sampled

12C

12B

12A

SAND. C-F. Siltier at top (slough?). Log
middle. Salt and pepper texture. No

2.5Y5/2

grayish brown

14C

A

14B

SAND. C-F. Clean (no silt). Salt and pe
Coarsens upward. Silty at bottom. Li
than above, less mafics.

2.5Y5/2

grayish brown

16C

}\|8

16B

T |SAND. Mostly M., some C. No obvious

Some mica. No silt.

2.5Y5/2

grayish brown

Not sampled.

18C

}\|8

188

SAND. M-F, coarsens upward to C. Bq
F-VF sand.

2.5Y4/2

k grayish broy

20C

}\|8

20B

SAND. M. coarsens downward to slight
VC. sand. Some silty laminations. Pog

2.5Y4/3

olive brown

[[SLIGHTLY SILTY SAND. F-VF.

2.5Y4/3

olive brown

22C

}\|8

228

SAND. Mostly C, with trace of silt.

2.5Y5/2

grayish brown

—20" ID Borehole.

—Native sand backfill

——Bentonite pellets
Blow counts/6" = 16, 17, 15, 15

Blow counts/6" ~20-25.

Sampler drove easily.

Sampler drove alittle harder, still

ft—r%\latlvewnd backfill

B8

SAND. C-M

SLIGHTLY SILTY SAND. F-VF. Somi(

2.5Y4/2

k grayish broy

—Bentonite pellets.

SILTY SAND. Poorly sorted, ranging U
Clumps of silty VF sand. Coarsens dg

P.5Y4/2 - 5/3

k grayish broy
lo grayish brow

B8

SAND. F. Slightly less wet.

A5




Some sample may have fallen ouf]

recovery. Depths could be 6" {

Note: Samples from 36.5-42' well

described the next day.

Note: Lithologic description base(

examination of chip ®@mples

mostly from the drive shoe and|
of samplelinersends. Somed

were modified after re-examing
samples in the laboratory.

none

gray

2.5Y5/1

2.5Y5/2 | grayish brown

2.5Y5/2 | grayish brown

throughout. Clean, no silt. Some mic|

SAND. Mostly C-M. SomeVC. Nooby 2.5Y5/2 |grayish brown

SAND. C-M. Clean, no silt. Silty at 41'.
SAND. Mostly clean C-M. Finer at bottf

SAND. VC. Dry.

Not sampled.
Not sampled
Not sampled

Slough.
SAND. C.

SAND. Mostly M. Fairly well sorted.

Not sampled.

g

SAND. Poorly sorted C-M. wi

SAND. C.

SAND. M-F. Well sorted. Few fines.

Wet, M

Qo [=] 5] [=)
E: S g 3 5

0 0 0 =
HHEEREEEEEEENEEEEEEEEEEEBEREEEBEEREERE
miEIRNIRNIRIRNIRIAS Rl A i A s o el ired el i¥ed el iied Hiel Aie) W0 0|0

2000/GVL/GW-VZ S&T/001

A6

Moist, D = Dry

w




Appendix B

SamplelLists



Borehole S-1 Samples

Sample Liner Depth (ft) Collector's Requested Analysis (PNNL)
Number Number* Top Bottom Recovery (%) | Date Collected Initials Comments Moisture %Fines Chloride
24|B 17.5 18 05/29/2000 TGC First sample, very poor recovery X X
25|C 18 19.5 05/29/2000 TGC X X X
26\B 19.5 20 05/30/2000 GVL Heavier hammer added for split spoon X X X
C 20 20.5 05/30/2000 GVL X X
D 20.5 21 <100% 05/30/2000 GVL Not full. X X
27|B 21 215 05/30/2000 GVL X X X
C 21.5 22 05/30/2000 GVL X X
D 22 225 05/30/2000 GVL X X
Sample taken from B liner. Actual depth uncertain, could be
from anywhere within the 23-25' sample interval, but most likely
29 NA 23 25 05/30/2000 GVL from near the top of the interval, and likely includes slough.
32|B 25.5 26 05/30/2000 GVL X X
C 26 26.5 05/30/2000 GVL X X X
34|B 275 28 05/30/2000 GVL X X X
C 28 28.5 05/30/2000 GVL X X
D 28.5 29 05/30/2000 GVL X X X
36|B 29.5 30 05/30/2000 GVL X X X
C 30 30.5 05/30/2000 GVL X X X
D 30.5 31 05/30/2000 GVL X X
38|B 31.5 32 05/30/2000 GVL X X X
C 32 325 05/30/2000 GVL X X
D 325 33 05/30/2000 GVL X X
40|B 33 33.5 05/30/2000 GVL X X X
C 33.5 34 05/30/2000 GVL X X X
D 34 345 05/30/2000 GVL X X
42|B 35.5 36 05/30/2000 GVL X X
C 36 36.5 05/30/2000 GVL X X X
D 36.5 37 05/30/2000 GVL X X
43|C 37 37.5 05/30/2000 GVL X X X
D 375 38 05/30/2000 GVL X X
45|B 38.5 39 05/30/2000 GVL X X
C 39 39.5 05/30/2000 GVL X X
D 39.5 40 05/30/2000 GVL X X

Note: In general, the C liners provided the best samples. The D liners were generally not full, and the B liners, may contain some slough, and were generally more friable. The A liners were generally considered slough and not

collected.
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Borehole S-2 Samples

Sample Liner Depth (ft) Sample Length Collector's Requested Analysis (PNNL)
Number Number* Top Bottom (ft) Recovery (%) | Date Collected Initials Comments Moisture %Fines Bromide Laboratory
1/C 13 13.5 0.5 07/06/2000 GVL X X X
B 135 14 0.5 07/06/2000 GVL X X X Salinity Lab
A 14 14.5 0.5 07/06/2000 GVL X
3D 14.5 15 0.5 90% 07/06/2000 GVL May contain some slough. X
C 15 15.5 0.5 07/06/2000 GVL X X X
B 15.5 16 0.5 07/06/2000 GVL X X X
A 16 16.5 0.5 70% 07/06/2000 GVL
5D 16.5 17 0.5 90% 07/06/2000 GVL May contain some slough. X
C 17 175 0.5 07/06/2000 GVL X X X Salinity Lab
B 175 18 0.5 07/06/2000 GVL X
A 18 18.5 0.5 07/06/2000 GVL
7/D 18.5 19 0.5 07/06/2000 GVL
C 19 19.5 0.5 07/06/2000 GVL X X X
B 19.5 20 0.5 07/06/2000 GVL X
A 20 20.5 0.5 90% 07/06/2000 GVL X
9|D 20.5 21 0.5 07/06/2000 GVL
C 21 215 0.5 07/06/2000 GVL ) ) ) . X X X
Core has finer grained rind along liner walls. —
B 215 22 0.5 07/06/2000 GVL X X X Salinity Lab
A 22 22,5 0.5 70% 07/06/2000 GVL X
11D 22,5 23 0.5 07/06/2000 GVL
C 23 235 0.5 07/06/2000 GVL X X
B 235 24 0.5 07/06/2000 GVL X X X Salinity Lab
A 24 24.5 0.5 60% 07/06/2000 GVL X
13D 24.5 25 0.5 60% 07/06/2000 GVL X
C 25 25.5 0.5 07/06/2000 GVL X X X Salinity Lab
B 25.5 26 0.5 07/06/2000 GVL X X
A 26 26.5 0.5 70% 07/06/2000 GVL
15D 26.5 27 0.5 80% 07/06/2000 GVL
C 27 275 0.5 07/06/2000 GVL X X X
B 275 28 0.5 07/06/2000 GVL X X X Salinity Lab
A 28 285 0.5 70% 07/06/2000 GVL X
17|D 28.5 29 0.5 50% 07/06/2000 GVL
C 29 29.5 0.5 07/06/2000 GVL X
B 29.5 30 0.5 80% 07/06/2000 GVL X X X
19D 30.5 31 0.5 07/06/2000 GVL May contain some slough.
C 31 315 0.5 07/06/2000 GVL X X X
B 315 32 0.5 07/06/2000 GVL X X X Salinity Lab
A 32 325 0.5 70% 07/06/2000 GVL X
21|D 325 33 0.5 07/06/2000 GVL
C 33 335 0.5 07/06/2000 GVL X X X
B 335 34 0.5 07/06/2000 GVL X X X Salinity Lab
A 34 34.5 0.5 70% 07/06/2000 GVL X
23|D 345 35 0.5 07/06/2000 GVL
C 35 35.5 0.5 07/06/2000 GVL X X X
B 35.5 36 0.5 07/06/2000 GVL X X X Salinity Lab
A 36 36.5 0.5 70% 07/06/2000 GVL X
25D 36.5 37 0.5 50% 07/06/2000 GVL X
C 37 375 0.5 07/06/2000 GVL X X X Salinity Lab
B 375 38 0.5 07/06/2000 GVL X X X Salinity Lab
A 38 38.5 0.5 70% 07/06/2000 GVL

B.2




Sample Liner Depth (ft) Sample Length Collector's Requested Analysis (PNNL)
Number Number* Top Bottom (ft) Recovery (%) | Date Collected Initials Comments Moisture %Fines Bromide Laboratory
Probably from top of sampling interval. Rest of sample fell out
27|A 40.5 41 0.5 70% 07/06/2000 GVL during recovery.
28D 43 435 0.5 07/06/2000 GVL
All cores only partially full. Lost some sample during retrieval,
C 43.5 44 0.5 07/06/2000 GVL so depths are probably off 6" (too deep). X X X
B 44 44.5 0.5 07/06/2000 GVL X X X
;c 475 48 05 50% 07/06/2000 GVL Lost some smple during retrieval, so depths are probably off 6"
B 48 48.5 0.5 07/06/2000 GVL (t00 deep). ’ X X X
A 48.5 49 0.5 70% 07/06/2000 GVL
30|C 52 52.5 0.5 07/06/2000 GVL X X X Salinity Lab
B 52.5 53 0.5 07/06/2000 GVL
A 53 53.5 0.5 70% 07/06/2000 GVL X

Note: In general, the B & C liners provided the best samples. The A and D liners were generally not full. Also, the D liners may contain some slough.
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Borehole S-3 Samples

Sample Liner Depth (ft) Sample Collector's Requested Analysis (PNNL)
Number Number* Top Bottom Length (ft) | Recovery (%) | Date Collected Initials Comments Moisture %Fines Bromide
1'|C 14 14.5 0.5 100% 07/10/2000 TGC Only good section of core #1 X X X
2|B 15 15.5 0.5 100% 07/10/2000 TGC
C 15.5 16 0.5 07/10/2000 TGC X X X
3B 17.5 18 0.5 07/10/2000 TGC
[@ 18 185 0.5 07/10/2000 TGC X X X
Note change is liner designation, with A being deepest and "D"
8|C 19.5 20 0.5 95% 07/10/2000 GVL being shallowest. X X X
B 20.5 21 0.5 95% 07/10/2000 GVL X X X
10|C 21.5 22 0.5 100% 07/10/2000 GVL
B 22 225 0.5 100% 07/10/2000 GVL X X X
12|C 24 245 0.5 100% 07/10/2000 GVL X X X
B 245 25 0.5 100% 07/10/2000 GVL X X X
A 25 255 0.5 65% 07/10/2000 GVL
14|C 26 26.5 0.5 100% 07/10/2000 GVL X X X
B 26.5 27 0.5 100% 07/10/2000 GVL X X X
16|C 28 28.5 0.5 100% 07/10/2000 GVL X X X
B 28.5 29 0.5 100% 07/10/2000 GVL X X X
A 29 29.5 0.5 70% 07/10/2000 GVL
18|C 30.5 31 0.5 100% 07/10/2000 GVL X X X
B 31 315 0.5 100% 07/10/2000 GVL X X X
20|C 32.5 33 0.5 100% 07/10/2000 GVL X X X
B 33 335 0.5 100% 07/10/2000 GVL X X X
22|C 34.5 35 0.5 100% 07/10/2000 GVL X X X
B 35 355 0.5 100% 07/10/2000 GVL X X X
NA C 36.5 37 0.5 100% 07/10/2000 TGC X X X
B 37 375 0.5 100% 07/10/2000 TGC X X
NA C 38.5 39 0.5 100% 07/10/2000 TGC X X
B 39 395 0.5 100% 07/10/2000 TGC X
NA [@ 40.5 41 0.5 100% 07/10/2000 TGC X
B 41 41.5 0.5 100% 07/10/2000 TGC X
NA [@ 435 44 0.5 100% 07/11/2000 GVL X X X
B 44 44.5 0.5 100% 07/11/2000 GVL X X X
NA [@ 475 48 0.5 100% 07/11/2000 GVL X X X
B 48 48.5 0.5 100% 07/11/2000 GVL X X X
A 48.5 49 0.5 70% 07/11/2000 GVL
NA C 51 51.5 0.5 80% 07/11/2000 GVL X X X
B 51.5 52 0.5 100% 07/11/2000 GVL Some sample may have fallen out, depths may be 6" too deep. X X X
A 52 52.5 0.5 70% 07/11/2000 GVL
NA [@ 55 55.5 0.5 100% 07/11/2000 GVL X X X
B 55.5 56 0.5 100% 07/11/2000 GVL X X X
A 56 56.5 0.5 80% 07/11/2000 GVL

Note: In general, the B & C liners provided the best samples. The A and D liners were generally not full. Also, the D liners may contain some slough.
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Analytical Data



Borehole S-1 Analytical Results

Depth |Grav. Water Cont, Chloride
Sample ID  Borehole (m) (gg™ (mg kg™ (mg L™")| %Fine
S-1/24 (18.5-19) S-1 5.472 0.0253 1.700 67.19
S-1/25 (19) S-1 5.776 0.0165 2.047 124.00| 6.89
S-1/26B S-1 5.928 0.0493 2.113 42.85| 12.18
S-1/26C S-1 6.08 0.0325 2.128 65.48
S-1/26D S-1 6.232 0.0493 1.635 33.16
S-1/27B S-1 6.384 0.0357| 12.161 340.39| 11.84
S-1/27C S-1 6.536 0.0406 2.841 70.03
S-1/27D S-1 6.688 0.0358 9.334 260.91
S-1/32B S-1 7.752 0.0157 2.141 136.63
S-1/32C S-1 7.904 0.0176 5.018 285.20( 7.94
S-1/34B S-1 8.36 0.0208 2.224 107.17| 4.90
S-1/34C S-1 8.512 0.0181 3.815 211.17
S-1/34D S-1 8.664 0.0203 1576 7752 5.75
S-1/36B S-1 8.968 0.0178 2.764 155.19| 8.39
S-1/36C S-1 9.12 0.0196 1.993 101.76f 5.45
S-1/36D S-1 9.272 0.0200 1.972 98.61
S-1/38B S-1 9.576 0.0266 2.244 84.50| 39.00
S-1/38C S-1 9.728 0.0214 2.336 109.03
S-1/38D S-1 90.88 0.0337 4518 134.03
S-1/40B S-1 10.032 0.0360 2516 69.82| 14.79
S-1/40C S-1 10.184 0.0175( 11.291 645.15| 10.24
S-1/40D S-1 10.336 0.0252 4,218 167.13
S-1/42B S-1 10.792 0.0281 2.701 96.20
S-1/42C S-1 10.944 0.0415 2.780 66.93| 15.13
S-1/42D S-1 11.096 0.0865 1.681 19.42
S-1/43C S-1 11.248 0.0756 6.364 84.22| 16.74
S-1/43D S-1 11.4 0.0643 3.483 54.21
S-1/45B S-1 11.704 0.0394 2.169 55.01
S-1/45C S-1 11.856 0.0201 2.583 128.72
S-1/45D S-1 12.008 0.0193 3.810 197.77
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Borehole S-2 Analytical Results

Depth Grav. Water Cont. Bromide
Sample ID Borehole (m) (gg™ (mgkg™) (mgL™h | %Fine

S-2/1C 13' S-2 4.104 0.0479 0.000 0.000 18.50
S-2/1B 13.5-14 S-2 4.256 0.0294 0.000 0.000 5.15
S-2/1A 14.5-15 S-2 4.56 10.03
S-2/3C 15 S-2 4,712 0.0238 0.000 0.000 1.94
S-2/3B 15.5' S-2 4.864 0.0207 0.000 0.000 1.80
S-2/5D 16.5-17 S-2 5.016 13.50
S-2/5C 17-17.5 S-2 5.32 0.0198 0.000 0.000 1.80
S-2/5B S-2 5.472 3.89
S-2/7C S-2 5.928 0.0336 3.155 93.950 9.54
S-2/7B S-2 6.08 13.08
S-2/7A 20-20.5 S-2 6.232 13.71
S-2/9C 20 S-2 6.536 0.0888 0.000 0.000 15.43
S-2/9B 21.5-22 S-2 6.688 0.0351 0.000 0.000 2.70
S-2/9A S-2 6.84 0.0670 12.76

S-2/11C 23’ S-2 7.144 0.0645 1.196 18.544
S-2/11B 23.5-24 S-2 7.296 0.0302 0.664 21.934 2.75
S-2/11A 24-24.5 S-2 7.448 3.63
S-2/13D 24.5-25 S-2 7.6 16.48
S-2/13C 25-25.5 S-2 7.752 0.0312 1.688 53.459 2.84

S-2/13B 25.5' S-2 7.904 0.0371 0.678 18.287
S-2/15C 27' S-2 8.36 0.0522 0.862 16.529 14.93
S-2/15B 27.5-28 S-2 8.512 0.0494 4.024 81.423 15.78
S-2/15A 28-28.5 S-2 8.664 16.14
S-2/17C S-2 8.968 0.0530 12.09
S-2/17B 29.5' S-2 9.12 0.0502 13.458 268.086 7.59
S-2/19C 31 S-2 9.576 0.0624 16.383 262.362 12.08
S-2/19B 31.5-32 S-2 9.728 0.0517 16.873 322.113 2.34
S-2/19A 32-32.5 S-2 9.88 4.65
S-2/21C 33' S-2 10.184 0.0658 14.677 223.160 15.82
S-2/21B 33.5-34 S-2 10.336 0.0711 20.064  279.491 27.74
S-2/21A 34-34.5 S-2 10.488 22.60
S-2/23C 35 S-2 10.792 0.0500 21.476  429.713 6.98
S-2/23B 35.5-36 S-2 10.944 0.0211 4.169 197.328 1.25
S-2/23A 36-36.5 S-2 11.096 28.17
S-2/25D 36.5-37 S-2 11.248 10.92
S-2/25C 37-37.5 S-2 11.4 0.0574 1.962 33.563 7.00
S-2/25B 37.5-38 S-2 11.552 0.1352 1.507 11.319 25.36
S-2/28C 43.5' S-2 13.376 0.0259 1.156 44.568 18.80
S-2/28B 44’ S-2 13.528 0.0255 0.439 17.211 8.15
S-2/29B 48’ S-2 14.744 0.0258 0.618 23.986 1.15
S-2/30C 52-52.5 S-2 15.96 0.0224 0.000 0.000 1.70
S-2/30A 53-53.5 S-2 16.264 4.59
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Borehole S-3 Analytical Results

Depth | Grav. Water Cont. Bromide
Sample ID  Borehole  (m) (gg™ (mgkg™) (mgL™") | %Fine
S-3/14 S-3 4.256 0.0338 0.56 16.44 16.98
S-3/15.5-16 S-3 4.864 0.0225 0.68 29.66 5.40
S-3/18-18.5 S-3 5.472 0.0191 0.59 30.96 2.34
S-3/19.5-20 S-3 5.928 0.0682 9.13 134.59 9.78
S-3/20-20.5 S-3 6.08 0.0509 1.23 24.31 4.70
S-3/22-22.5 S-3 6.688 0.1038 0.52 5.02 15.22
S-3/24-24.5 S-3 7.296 0.0988 1.60 15.98 23.70
S-3/24.5' S-3 7.448 0.0410 0.56 13.60 1.50
S-3/26-26.5 S-3 7.904 0.0735 3.03 41.91 15.60
S-3/26.5' S-3 8.056 0.0447 0.00 0.00 4.84
S-3/28' S-3 8.512 0.0480 0.47 9.72 9.01
S-3/28.5-29 S-3 8.664 0.0387 11.48 294.40 1.25
S-3/30.5' S-3 9.272 0.0465 8.48 182.20 4.84
S-3/31' S-3 9.424 0.0547 19.36 354.18 2.29
S-3/32.5-33 S-3 9.88 0.0519 26.90 515.90 5.19
S-3/33-33.5 S-3 10.032 0.0508 7.40 146.22 3.49
S-3/34.5-35 S-3 10.488 0.0488 26.52 537.79 9.48
S-3/36.5-37 S-3 11.096 0.0727 40.17 554.92 17.61
S-3/37-37.5 S-3 11.248 0.0570 11.26
S-3/38.5-39 S-3 11.704 0.0550 16.64
S-3/39-39.5 S-3 11.856 18.84
S-3/40.5-41 S-3 12.312 17.44
S-3/41-41.5 S-3 12.464 0.0240 16.66
S-3/41.5-42 S-3 12.616 6.57
S-3/43.5' S-3 13.224 0.0249 2.42 97.31 5.59
S-3/44-44.5 S-3 13.376 0.0215 0.89 41.05 2.40
S-3/47.5-48 S-3 14.44 0.0263 0.75 28.28 3.59
S-3/48' S-3 14.592 0.0217 0.00 0.00 2.25
S-3/51° S-3 15.504 0.0305 1.63 53.29 7.00
S-3/51.5' S-3 15.656 0.0218 0.00 0.00 1.55
S-3/55-55.5 S-3 16.72 0.0302 0.55 17.84 3.54
S-3/55.5' S-3 16.872 0.0317 0.00 0.00 3.59
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